The method and system for compressing color video data in a video communication system utilizes a three color digital signal, and involves the determination of a luminance function for each pixel in a series of video picture frames. One or more decision parameters based upon differences of the luminance function between pixels are compared with corresponding adaptive thresholds to determine decision points in the scan lines, and the digital word size of the three digital color con ponents is reduced before encoding of run lengths be tween decision points of the color values. 
This invention relates generally to information signal processing, and in particular to the field of processing time sequential information signals, such as video sig nals, for the purpose of compressing the amount of information to be transferred from an encoding site to a decoding site. A particular use of the invention is in the communication of color video data over telephone lines.
Prior Art
Encoding of digital television signals ordinarily re quires a transmission rate of approximately 200Mbits/s. Recent developments in coding systems have permitted the transmission rate to be cut to less than 2 Mbits/s.
Coding systems using block oriented analysis of video picture frames and processing by a conventional hybrid discrete cosine transform (DCT) coefficient permit transmission at rates of between 64 Kbits/s and 384 Kbits/s. Such a system is described in Gerken and Schiller, "A Low Bit-Rate Image Sequence Coder Combining A Progressive DPCM On Interleaved Ras ters With A Hybrid DCT Technique', IEEE Journal on Selected Areas in Communications, Vol. SAC-5, No. 7, August, 1987 . Adaptive coding techniques ap plied to such DCT processing have allowed video data transmission at rates as low as one to two bits per pixel, as is described in Chen and Smith, "Adaptive Coding of Monochrome and Color Images', IEEE Transactions on Communications, Vol. COM-25, No. 11, Nov. 19, 1977 . However, information transmitted at such low data rates seriously affects the ability to reconstruct a sufficient number of frames per second so that a real time picture is acceptable to a viewer. High capacity telephone lines are available which will carry transmis sion at a rate of up to 1.544 Mbits/s, but such lines are extremely expensive at a dedicated use rate, and are still quite expensive at a scheduled use rate. Lower capacity telephone lines are available which permit transmission at rates of up to 56 Kbits/s and 64 Kbits/s. Relatively expensive video digital and coding devices are commer cially available which will transmit a video signal at 56,000 bits per second, so that it is necessary to utilize a combination of a device of this nature with the high capacity 1.544 Mbits/s telephone line to allow a framing speed much faster than about one frame per second. The current transmission rate limit of ordinary tele phone lines approaches 18,000 bits per second, so that transmission of real time sequencing of video pictures over ordinary telephone lines has been viewed in the prior art as not being feasible.
Various schemes for reducing the amount of redun dancy of information to be transmitted in a digital video signal have been used. One technique is to utilize a slow scan camera; and another technique is to transmit every nth scanning line for each frame. Another technique involves the sending of only those parts of a picture frame which are deemed to be important or to have changed in some significant manner, by dividing the picture frame into a number of segments or blocks which are typically 3X3 or 4X4 groups of pixels, and analyzing the content of the blocks. These techniques tend to also reduce the resolution of the video picture. Another technique in the reduction of transmission time which does not decrease the resolution of a picture transmitted is run length encoding. In run length encod ing, the scan lines of a picture frame are encoded as a value of the color content of a series of pixels and the length of the sequence of pixels having that value or range of values. The values may be a measure of the amplitude of a video signal, or other properties of such video signals, such as luminance or chrominance. An example of a system which utilizes run length coding of amplitude of video signals is U.S. Pat. No. 3, 609, 244 (Mounts) . In that system, a frame memory also deter mines frame to frame differences, so that only those differences from one frame to the next are to be trans mitted. Another example of a method for transmitting video signals as compressed run length values which also utilizes statistical coding of frequent values to re duce the number of bits required to represent data is U.S. Pat. No. 4, 420, 771 (Pirsch) .
Ideally, compression of color video information to allow real time sequencing of picture frames at a rate of up to 15 frames per second, and at bit rates as low as 11,500 bits per second would be desirable, to allow the communication of color video data over ordinary tele phone lines. A video data compression system able to achieve equivalent data transmission rates as systems using higher quality telephone lines with more efficient and less costly equipment than is currently available would also be desirable.
SUMMARY OF THE INVENTION
The present invention provides for a method and system for compressing color video data in a video communication system, in which a luminance funcion is utilized to determine differences between the luminance of pixels in the scan lines of the picture, to determine the rates of change about certain decision points in each scan line, and in which the digital word size of the color values is reduced. Thereafter pixels in the scan lines of the picture are coded as a series of run lengths of the digitally compressed color values.
Briefly, and in general terms, the method for com pressing color video data according to the present in vention is for use in a video communication system having means for producing a color video signal com prising three digital color component signals of first, second and third digital word sizes, and includes deter mining a luminance function for each pixel based upon the digital color signals; determining at least one deci sion parameter based upon differences in said luminance function between pixels a given distance from one an other; determining the rate of change of the decision parameter for each of those pixels; comparing the rates of change of the decision parameter with one or more threshold values to determine decision points; reducing the word size of digital color signals to provide reduced digital color signals of fourth, fifth and sixth digital word sizes; and coding the pixels in scan lines as combi nations of run lengths and the digitally reduced color signals.
The invention also provides generally for a system for compressing color video data for use in a video communications system having means for producing a color video signal comprising three digital color signals of first, second and third digital word sizes, and having means for determining a luminance function for each pixel based upon the digital color signals; the data con pression system comprising means for determining at 4,816,901 3 least one decision parameter based upon differences in said luminance function between pixels a given distance from one another; means for determining the rate of change of at least one decision parameter for each of the pixels; means for comparing the rates of change of at least one decision parameter with one or more thresh old values to determine decision points; means for re ducing the word size of the digital color signals to give reduced digital color signals of fourth, fifth, and sixth digital word sizes; and means for coding the pixels in scan lines as combinations of run lengths of the digitally reduced color signals. The invention also provides for a camera which includes the data compression system.
In a preferred embodiment, the digital color compo nent signals are RGB, and the color component word sizes are equal. The digital word size of the digital color components is preferably initially six bits per each com ponent color, and the luminance function is determined with an accuracy based upon the six bit digital color values. Thereafter the word size of the digital color components is reduced to four bits each, and the run length and color components are coded together as a bit stream of combined run length and color information in sixteen bit digital words.
Other aspects and advantages of the invention will become apparent from the following detailed descrip tion and the accompanying drawings illustrating by way of example the features of the invention. As is shown in the drawings for purposes of illustra tion, the invention is embodied in a method and system for compressing color video data in a video communi cation system having means for producing a color video signal for a plurality of picture frames, with each pic ture frame comprising a plurality of scan lines con posed of a plurality of pixels, each scan line having a starting pixel and an ending pixel, and each pixel in each frame comprising three digital color component signals of first, second and third digital word sizes. For each pixel aluminance function is determined, based upon at least one of the three digital color component signals for at least a substantial portion of the pixels in the scan lines of the picture frame, and one or more decision parameters based upon the difference of the luminance function between pixels at least one predetermined dis tance from another pixel on the scan line is determined for at least a substantial portion of the pixels in the scan lines of the picture frame. A function of the rate of change of at least one decision parameter for each of the pixels is determined, and these data are compared with corresponding threshold parameters to determine which of the pixels in the scan lines are loci for signifi cant decision points in the decision parameter from pixel to pixel. The conversion of the color video information to run lengths representing transitions of the color video infor mation from one locus of change to the next allows for shading and other gradual transitions of color informa tion which would otherwise require a pixel by pixel coding to avoid reduced resolution. The coding of the digital color components reduced in their overall digital word size reduces the amount of information which is to be transmitted, without any significantly perceptible reduction in the color information received. The imple mentation of the invention permits the compression of color video data to levels which permit real time tele communication and other applications of color video data compression without significant losses of percepti ble information.
In accordance with the present invention, there is thus provided a method for compressing color video data in a video communication system having means for producing a color video signal for a plurality of video picture frames, with each picture frame comprising a plurality of scan lines composed of a plurality of pixels, each scan line having a starting pixel and an ending pixel, and each pixel in each said frame comprising three digital color component signals of first, second and third digital word sizes, respectively, said method comprising the steps of: determining a luminance func tion for each pixel based upon at least one of said three digital color component signals; determining at least one decision parameter for at least a substantial portion of the pixels in the scan lines of said picture frame based upon the difference of said luminance function between pixels at least one predetermined distance from at least one other pixel on each scan line; determining the rate of change of said at least one decision parameter for each of said pixels for which said luminance function difference has been determined; comparing said rates of change of said at least one decision parameter with at least one adaptive rate of change threshold to determine which of said pixels represent decision points; reducing the word size of at least one of said three digital color components signals to provide three digitally reduced digital color component signals of fourth, fifth, and sixth digital word sizes, respectively, for each said pixel; and coding said plurality of pixels in each scan line as a plurality of combinations of pixel run lengths and said three reduced color component signals for each said run length, said run lengths being determined between said starting pixel for each scan line, intermediate points selected from the group of said decision points and points intermediate said decision points, and said ending pixel, and each run length being of a seventh digital word size.
The present invention further provides for a system for compressing color video data for use in a video communication system having means for producing a 4,816,901 5 color video signal for a plurality of video picture frames, with each picture frame comprising a plurality of scan lines composed of a plurality of pixels, each scan line having a starting pixel and an ending pixel, and each pixel in said frame comprising three digital color com ponent signals of first, second and third digital word sizes, respectively, said system comprising means for determining a luminance function for each pixel based upon at least one of said three digital color component signals; means for determining at least one decision parameter for at least a substantial portion of the pixels in the scan lines of said picture frame based upon the difference of said luminance function between pixels at least one predetermined distance from at least one other pixel on each scan line; means for determining the rate of change of said at least one decision parameter for each of said pixels for which said luminance function difference has been determined; means for comparing said rates of change of said at least one decision parame ter with at least one adaptive rate of change threshold to determine which of said pixels represent decision points; means for reducing the word size of at least one of said three digital color components signals to provide three digitally reduced digital color component signals of fourth, fifth, and sixth digital word sizes, respec tively, for each said pixel; means for coding said plural ity of pixels in each scan line as a plurality of combina tions of pixel run lengths and said three respective re duced color component signals for each said run length, said run lengths being determined between said starting pixel for each scan line, intermediate points selected from the group of said decision points and points inter mediate said decision points, and said ending pixel, and each run length being of a seventh digital word size. The present invention additionally provides a camera which includes the data compression system, for use in a video communication system.
As is illustrated in the drawings, in a preferred imple mentation of the invention, the video communication system is preferably capable of producing a color video picture using an RGB video camera, generating an analog RGB signal at the normal 60 fields per second, with each field representing half of the picture in an interlaced mode. The signal for the video picture frames generated by the camera 10 is received by an analog to digital converter 12, which converts the red, green and blue (RGB) analog components into digital RGB com ponents, which are each digitized as six bit digital words, forming packets of bits for the RGB components for each pixel of the color video picture of eighteen bits.
The type of the device used to generate the source color video picture is not crucial to the invention, as a camera generating a standard NTSC composite signal which is converted to an RGB digital output would also be suitable, as would a field rate differing from 60 fields/sec. The output of the camera also does not need to be strictly RGB, since other three color component groups may be used to create and transmit color video pictures. For example, the three digital color compo nent signals may be cyan, magenta, and yellow; hue, saturation, and intensity; or even two distinct colors and a third parameter based upon the entire video signal, such as hue, saturation or intensity of an original analog video signal, so that there would be some automatic weighting of the color information generated by the
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It is also not essential that the three color components be represented by the same number of bits, since it is 6 known in the television industry that certain ranges of colors are not as easily perceived by the human eye. Such a weighting of information could involve a reduc tion in the number of bits used for the red component in an RGB scheme, for example, thus permitting transmis sion of more gradations of other color information that is actually perceptible.
In addition, the source of the color video pictures to be compressed may be a storage means, such as a video disk, a computer file storage media, a video tape, or the like from which the color video information can be processed for introduction into the color video data compression system of the invention.
The digitized RGB signal is received by the transition engine portion 14 of the image capture engine 16, which preferably includes integrated circuit means and associ ated memory means. The first major part of the image capture engine is the transition engine which includes circuitry for determining a luminance function based upon the three color component video signal for each picture element, or pixel, of each scan line in the se quence of video picture frames generated by the analog front end of the system. In the preferred mode, the luminance converter 18 sums the bits from each of the three digital color components for each pixel in the scan lines of the video picture frame to get a luminance (or intensity) value and performs further processing of the data obtained. In the system of the present invention each scan line preferably contains 480 pixels, which matches the resolution of the camera and which pro vides for better resolution than is typically available in the prior art, in which generally only 256 pixels are utilized per scan line. The luminance of the three color components may be weighted to give greater signifi cance to one color or two colors to provide the lumi nance function, and may also be based in part upon an original source analog video signal. However, the lumi nance function is preferably based in part at least upon the sum of the three digital color components. The luminance function derived from the sum of the three six bit color components therefore has a digital word size of eight bits. This luminance function for each pixel is utilized in the input capture engine for evaluating one or more decision parameters based upon the luminance function for determination of those pixels which oper ate as change points about which the one or more of the decision parameters are found to vary from a prestored set of threshold values.
The luminance function is an excellent indicator of color changes in the picture, or movements of objects in the picture. In the image capture engine the one or more decision parameters based upon the luminance function may also be used as the basis for determination of differ ences from line to line, and of distinctive sequences of pixels which define edges of objects which can be deter mined to be moving from frame to frame. Generally, the luminance, or other combination of color components which comprise the luminance function, undergoes significant changes where there are changes in the char acteristics of the picture.
The camera also introduces anomalies or artifacts into the video picture due to noise in the color sampling resolution which ideally should be eliminated to reduce the amount of data to be transmitted since they contrib ute nothing beneficial to the picture. When the picture is displayed with a new field every 60th of a second, the effect of such anomalies is averaged out by the human eye. Areas having a smooth appearance and little actual 4,816,901 7 detail upon close observation seem to "crawl'. This appearance is also known as the "mosquito effect'. When a picture is frozen so that only one field or pic ture frame is being examined, the picture takes on a grainy, speckled appearance. The impact of the noise on the luminance data is in the form of tiny variations in the computed luminance. When the picture is digitized, the digitizing process also converts all of these artifacts to digital representations, even though they do not actu ally represent picture detail. The processing of lumi nance in the image capture engine operates to eliminate such meaningless details.
One preferred method eliminating the non-essential details caused by noise in the luminance data is to deter mine the points of change or decision points based at least in part on the luminance function for pixels in the scan lines by comparing differences in one or more decision parameters with corresponding adaptive thresholds. This is termed feature encoding. The deci sion parameters are preferably comprised of differences of the luminance function between pixels, determined between proximate pixels (Diff-1) in a scan line, in plus one n plus two, or even a further distance away, where n represents the position on a scanline of the pixel being examined for changes in luminance; between adjacent first differences (Diff-2), and a cumulative parameter (Cum-diff) which is a sum of the individual difference functions Diff-1, and Diff-2. Each decision parameter has its own corresponding adaptive threshold, having a default value which is subject to modification by the system in response to operator settings. The adaptive threshold preferably has a default value which may be adjusted by the input capture engine responsive to oper ator or processor selections for resolution. The select ing of the threshold parameters for determining either the feature or transition decision points is quite subjec tive. The selection of the parameters determines the number of data points required to define the picture and it also determines the overall perceptual quality of the picture.
Typically for the feature run length determination, two thresholds are used. One is the cumulative change in luminance since the last decision point, Cumdiff. Cumdiff will trigger a decision point if it was greater than 6 and the number of pixels since the last decision point was greater than 5. Another decision parameter is the sum of two adjacent difference values, Diff2 (this is the same as the difference between luminance values that are two pixels apart). If the Diff2 value is computed to be greater than typically 32, the logic will signify that the line is entering an edge, which identifies a decision point, and will stay in the edge characteristic until the Diff2 value falls below 20. When the edge mode is exited, the color of the next pixel is carried all the way back to the pixel where the starting edge determination was made. Also, if Diff2 changes sign, it signifies a new decision point. Changing the values for the cumdiff thresholds greatly affects the quality and data complex ity of the picture.
In the slope determination of decision points (apexes), three general conditions are used. An initial slope is determined at the decision point and all measurements are base on that slope. The initial slope, INITS, is deter mined by computing the following function termed CUMDIFF in the slope case is defined the following way:
CUMDIFF0=CUMDIFG-1)+NDIFF26
If the absolute value of the CUMDIFF is typically greater than 20 and the number of pixels in the run length is typically greater than 10, then a decision point will be triggered. Similarly, if the absolute value of NDIFF2 is less than or equal to typically 4 and the run length is typically greater than 5, a decision point will be triggered unless the last decision point was also trig gered in this manner. The third decision parameter is also based upon NDIFF2:
TRIGVAL0=NDIFF20-INITS
The threshold for TRIGVAL is usually set in the range of 4 to 10 and will trigger a decision point any time the absolute value reaches or exceeds the set value and the run length is at least 2 pixels. Other techniques may be used but these seem to give good quality pic tures with an acceptable number of data points.
A graphic representation of a typical plot of lumi nance across a line of a video picture is shown in FIG.  2 . The luminance function of the pixels intersected by the scan line 36 is graphically represented by line 38. As is shown in FIG. 3 , a graph of the decision points based upon comparison of one of the decision parameters with the corresponding adaptive difference threshold in a feature encoding technique results in stepped line 40, a sequence of horizontal straight lines across the lumi nance pattern. Each horizontal line represents a sepa rate length of a specific color.
A second approach which may be used to eliminate the non-essential details is a transition or slope encoding technique, which is illustrated in FIG. 4 . In this tech nique the rate of change of the differences in the deci sion parameter between pixels is determined, and the rates of change of these differences are compared with an adaptive, prestored difference rate of change thresh old to determine decision points or apex points. These change points or decision points are indicated as X's on lines 39. They indicate the location of the next apex. "Run length' is defined as being the pixel distance be tween decision points, for both the feature encoding and slope encoding techniques. According to the transition or slope encoding technique, the luminance data results in a line 42 representing a series of apexes or slope deci sion points, which may be used for controlling the color segments between decision points. A drawing engine can produce a smooth transition of color values for the run length between decision points when the encoded information is to be retrieved. In this technique, for each scan line an initial color is transmitted, followed by as many sequences of run length and color values as are necessary to represent the picture frame content.
In the image capture engine of FIG. 1 , the decision point detector 26 for determining decision points may alternatively be able to utilize either one of these meth ods for fixing the decision points in the color of the pixels in the picture, as each method has its respective advantages and disadvantages. The feature coding tech nique is typically more appropriate for pictures with a complexity of objects with distinctive edges or lines. On the other hand, the slope encoding technique is most 4,816,901 suitable for encoding gradual transitions in shading or gradual color changes, but may require additional cod ing to represent complex pictures with images having many edges and lines. In the preferred implementation of the slope encoding technique, a sequence of thresh olds will be compared with decision parameters, and the cumulative parameter (cum-diff) and an adaptive cumu lative threshold will also be utilized in determining decision points, to account for those slow, gradual rates of change of luminance which would still result in an accumulated luminance change which is significant enough to merit identification of a decision point.
The three component color codes are also operated on in the run length processor 28 to drop the two least significant bits from the six bit values for the color com ponents, reducing each of the color components in the preferred mode to four bit digital words. Alternatively, the transition engine may also contain a predetermined color map representation of three-component colors, with an n-bit code corresponding to a particular color combination. Here, the colors of the image are matched as closely as possible with the colors in the color map.
As a further alternative, the color codes could also be rounded. These truncated or reduced digital color com ponents are then encoded with the run lengths between decision points in the run length processor 28. Although the preferred bit size for the reduced color components is four bits, just as the input digital word size for the color components from the analog front end can be of different sizes to vary the informational content, the reduced digital color components may also be of differ ent sizes. A particular combination of digital word sizes for color components may include a reduced size for the red component, due to the recognition in the industry of the reduced perceptibility of this component.
This slope encoding technique allows for a variable number of bits to be used to represent an initial picture frame and then changes in subsequent picture frames, in order to encode the minimum number of bits for each picture frame. This is a significant improvement over the prior art which typically analyzes a four by four or three by three block of pixels to compress the informa tion in such a block, which always results in the same number of bits being utilized to represent the informa tional content in the picture, whether there have been changes outside the segment or not.
The second major portion of the image capture en gine is the capture buffer memory (CBM) 29, which receives the encoded run lengths and reduced color components representing some 200 lines of data from the picture frame. Alternatively, if the data rate re quired becomes too high to send pictures at a desired speed, lesser numbers of scan lines can be stored, such as 150 or 100 lines. The run length and color component information in the capture buffer memory is then trans mitted to the video data processor 30, which accesses the run length and color data in the capture buffer mem ory by an access control 35, and operates as an interface to transform and transmit the video information in a format suitable for transmission by the modem 32, con nected to the telephone 34, and which may include means for further compressing the video data, at 33. The video data may also be compared with a previous picture frame stored in an old picture memory 31. 10 component codes, and to concatenate run lengths of such reduced color component codes which vary less than a given threshold value, or to further concatenate run lengths of the reduced color codes based upon vari ance of one or more of the decision parameters with respect to a corresponding threshold. As the run length code is typically at a maximum of four bits to be com patible with run length and color code combinations of 16 bits, with 16 bit computer buses in the current imple mentation, concatentation of a sequence of pixels for each run length would be expected to permit coding of up to sixteen pixels per run length. However, in the current implementation the values 0 to 15 are used to represent run lengths of from 2 to 17 pixels, since run lengths of 0 and l are not meaningful. Alternatively, longer run lengths may be determined initially as well, as may be compatible with different capacity computer buses, to permit run lengths of greater than 4 bits and run length color code combinations greater than 16 bits.
As mentioned previously, it is expected that the limits of compression required for adequate smoothing of information in a real time sequencing of video pictures in telecommunication would be about 15 frames per second for transmission over conventional telephone lines. It would be possible to use a modem at 1200 bits per second (bps), but this would considerably slow the number of frames per second possible in the communi cation system. Ideally, the system is configured for half duplex mode, and a full duplex mode of configuration would be expected to require two telephone lines. Ide ally the modem that is to be used is one which would utilize the largest bandwidth possible, and may be con ventional 2400 bps or 9600 bps modems or special modems providing higher bit rates may be used. Although the invention has been described in the context of a video telephone conferencing system, the invention may be also be adapted for use in compressing color video data on magnetic media, such as magnetic floppy discs which may be used in storing and commu nicating such data via computer systems, magnetic hard disks for image storage or short video movie sequences, or on video discs for video disc players which could transmit the information in the form of a full length movie.
In the foregoing description, it has been demon strated that the method and system for compressing color video data can achieve a significant elimination of extraneous noise introduced by a video camera, and can result in a significant improvement in coding of the minimum amount of information necessary to recon struct color video picture frames in a real time sequenc ing of video pictures. It will also be appreciated that the method and system for compressing color video data in a video communi cation system according to the invention reduces the digital word sizes of data encoded, and codes only the minimum necessary decision points in scan lines in video color pictures for reception, storage, and/or re trieval by a system for decompressing and decoding the color video information.
Although one specific embodiment of the invention has been described and illustrated, it is clear that it is susceptible to numerous modifications and embodi ments within the ability of those skilled in the art and without the exercise of the inventive facility. Thus, it should be understood that various changes in form, detail and application of the present invention may be 4,816,901 11 made without departing from the spirit and scope of this invention.
We claim:
1. A method for compressing color video data in a video communication system having means for produc-5 ing a color video signal for a plurality of video picture frames, with each picture frame comprising a plurality of scan lines composed of a plurality of pixels, each scan line having a starting pixel and an ending pixel, and each pixel in each said frame comprising three digital color component signals of first, second and third digital word sizes, respectively, said method comprising the steps of:
(a) determining a luminance function for each pixel based upon at least one of said three digital color component signals; (b) determining at least one decision parameter for at least a substantial portion of the pixels in the scan lines of said picture frame based upon the differ ence of said luminance function between pixels at least one predetermined distance from at least one other pixel on each scan line; (c) determining the rate of change of said at least one decision parameter for each of said pixels for which said luminance function difference has been deter mined;
(d) comparing said rate of change of said at least one decision parameter with a corresponding adaptive rate of change threshold to determine which of said pixels represent decision points; (e) reducing the word size of at least one of said three digital color components signals to provide one to three reduced digital color component signals of fourth, fifth, and sixth digital word sizes, respec-35 tively, for each said pixel; and (f) coding said plurality of pixels in each scan line as a plurality of combinations of pixel run lengths and said three reduced color component signals for each said run length, said run lengths being deter-40 mined between said starting pixel for each scan line, intermediate points selected from the group of said decision points and points intermediate said decision points, and said ending pixel, and each run length being of a seventh digital word size. 2. The method of claim 1, wherein the step of com paring said rates of change with an adaptive rate of change threshold to determine said decision points in cludes comparing at least one said decision parameters with an adaptive cumulative difference threshold.
3. The method of claim 1, wherein said first, second, and third digital word sizes are equal.
4. The method of claim 1, wherein at least two of said first, second, and third digital word sizes are equal. 5. The method of claim 1, wherein each of said first, second and third digital word sizes are different. 7. The method of claim 1, wherein said three digital color component signals represent cyan, magenta, and yellow color video components.
8. The method of claim 1, wherein said three digital color components are based upon hue, saturation, and 65 intensity of said color video signal.
9. The method of claim 1, wherein the digital word size of each of said digital color components is six bits. 11. The method of claim 1, further including the step of concatenating run lengths in said plurality of combi nations of run lengths and reduced color components in a scan line which are associated with reduced color components whose differences are less than a predeter mined color difference threshold.
12. The method of claim 1, wherein said three digital color component signals represent first and second col ors and a parameter based upon luminance of the color video signal.
13. The method of claim 12, wherein the word size of each of said digital color components is reduced to 4 bits.
14. The method of claim 13, wherein each said combi nation of run length and reduced color components is coded as at least a 16 bit digital word.
15. The method of claim 1, wherein the step of deter mining said luminance function comprises summing each of said three digital color component signals.
16. The method of claim 15, wherein said luminance function has a digital word size of 8 bits.
17. The method of claim 15 wherein the step of deter mining said luminance function includes weighting of the sum of said three digital color component signals with respect to one or more of said three digital color component signals.
18. The method of claim 1, wherein a first decision parameter is determined from the difference in said luminance function between a first pixel and a second proximate pixel a distance of one pixel away from said first pixel on a scan line.
19. The method of clain 18, wherein a second deci sion parameter is determined from differences between said proximate pixel differences 20. The method of claim 18, wherein a cumulative decision parameter is determined from summing said proximate pixel differences.
21. The method of claim 1, wherein a first decision parameter is determined from the difference in said luminance function between a first pixel and a second proximate pixel a distance of two pixels away from said first pixel on a scan line.
22. The method of claim 21, wherein a second deci sion parameter is determined from differences between said proximate pixel differences.
23. The method of claim 21, wherein a cumulative decision parameter is determined from summing said proximate pixel differences. 24. A system for compressing color video data for use in a video communication system having means for producing a color video signal for a plurality of video picture frames, with each picture frame comprising a plurality of scan lines composed of a plurality of pixels, each scan line having a staring pixel and an ending pixel, and each pixel in said frame comprising three digital color component signals of first, second and third digi tal word sizes, respectively, said system comprising:
(a) means for determining a luminance function for each pixel based upon at least one of said three digital color component signals;
(b) means for determining at least one decision pa rameter for at least a substantial portion of the pixels in the scan lines of said picture frame based upon the difference of said luminance function between pixels at least one predetermined distance from at least one other pixel on each scan line; (c) means for determining the rates of change of said at least one decision parameter for each of said pixels for which said luminance function difference has been determined; 32. The system of claim 24, wherein said three digital color components are based upon hue, saturation, and intensity of said color video signal.
33. The system of claim 24, wherein said means for coding said plurality of pixels in each scan line is adapted to code each said combination of run length and reduced color components as at least a 16 bit digital word.
34. The system of claim 24, further including means for concatenating run lengths in said plurality of combi nations of run lengths and reduced color components in a scan line which are associated with reduced color components whose differences are less than a predeter mined color difference threshold.
35. The system of claim 24, wherein the digital word size of each of said digital color components is six bits.
36. 40. The system of claim 38, wherein said means for determining said luminance function includes means for weighting of the sum of said three digital color compo nent signals with respect to one or more of said three digital color component signals. 41 . In a camera for use in a video communication system, said camera being of the type producing a color video signal for a plurality of video picture frames, with each picture frame comprising a plurality of scan lines composed of a plurality of pixels, each scan line having a starting pixel and an ending pixel, and each pixel in said frame comprising three digital color component signals of first, second and third digital word sizes, respectively, the improvement in said camera compris 1ng:
(a) means for determining a luminance function for each pixel based upon at least one of said three digital color component signals; (b) means for determining at least one decision pa rameter for at least a substantial portion of the pixels in the scan lines of said picture frame based upon the difference of said luminance function between pixels at least one predetermined distance from at least one other pixel on each scan line; (c) means for determining the rate of change of said at least one decision parameter for each of said pixels for which said luminance function difference has been determined; (d) means for comparing said rate of change of said at least one decision parameters with a corresponding adaptive rate of change threshold to determine which of said pixels represent decision points; (e) means for reducing the word size of at least one of said three reduced digital color components signals to provide one to three reduced digital color com ponent signals of fourth, fifth, and sixth digital word sizes, respectively, for each said pixel; (f) means for coding said plurality of pixels in each scan line as a plurality 
